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Under contract N00014-89-C-2042, SFA designed, built, installed, operated, and maintained special-pur-
pose equipment and fixtures in support of experimental research in high-power RF radiation and particle ac-
celeration. Specifically, SFA personnel worked on the following tasks:

e Design and Fabrication of Hardware for Experimental Application of the 7-Ohm Line Generator
e  Modulation of Intense Relativistic Electron Beams (IREBs)

¢  Construction of Magnetic Field Coils and Low-Voltage, High-Energy Capacitor Banks

e  Upgrade of the Relativistic Klyst-on Facility

e  Design and Fabrication of Relativistic Klystron Amplifier

Design and Fabrication of Hardware for Experimental Application of the 7-Ohm
Line Generator

SFA designed and built new hardware to apply the 7-ohm line generator to different experiments. This genera-
tor is a high-voltage machine constructed out of a 700 kV Marx generator, a pulse-forming line, and a high-
voltage diode. The generator is constantly changed to match different experimental requirements. SFA per-
sonnel performed mechanical tasks related to the preparation, maintenance, and operation of this
high-voltage machine. SFA planned, installed, and removed the scientific devices used as support equipment
in the experimental area, and assisted in the assembly, rigging, and repair of devices used in the various ex-
periments. SFA personnel maintained the vacuum pumps and oil and water systems. SFA also performed
general maintenance on the 700 kV Marx generator, which included periodically cleaning the Marx column
and triggering system. Other duties included routinely cleaning the high-voltage diode and pulse line, main-
taining the vacuum system, and fabricating carbon cathodes and stainless steel cathode stocks.

Modulation of Intense Relatlvistic Electron Beams

To modulate the intense relativistic electron beams (IREBs), SFA designed and built structures consisting of
coaxial cavities, which were pumped to a pressure of 10-5 Torr and maintained in close tolerance. The struc-
tures were machined out of stainless steel, and the surfaces of the cavities were lined with a 1-millimeter layer
of either copper or silver. The mechanical design of these structures required familiarity with microwave cir-
cuit design. SFA fabricated, assembled, and installed the coaxial cavities; solved problems within the system;
and applied leak detection techniques. SFA personnel also performed calibration checks and adjustments on
vacuum systems, and aligned the cavities.

Construction of Magnetic Fleld Coils and Low-Voltage, High-Energy Capacitor
Banks

SFA personnel constructed magnetic field coils and low-voltage, high-energy capacitor banks. This work in-
cluded making forms, made of a non-conducting material, on which magnetic wires were wound as a long or
short solenoid. The magnetic field coil withstood aminimum magnetic force of 10kg/cm? during aminimum
operation of 100 ms. The coil was energized by a20kV capacitor bank operated by ignitrons. SFA’s responsi-
bilities included layout, materials flow and handling, assembly, cost reduction, problem solving, fabrication,
and quality control. SFA also ensured that proper grounding techniques and safety methods for high-voltage
equipment were followed.




Upgrade of the Relativistic Klystron Facllity

SFA personnel upgraded the relativistic klystron facility. SFA’s responsibilities for this project included plan-
ning, construction, alteration, maintenance, setup, operation, and repair services for the facility’s reconstruc-
tion. SFA managed the rigging subcontractor in the relocation of experimental components. In addition, SFA
designed and installed acoustical partitions to buffer this high-noise facility from administrative support per-
sonnel. SFA installed capacitor banks, a Marx column, and a triggering system in the new Marx tank. SFA
personnel constructed the pulse line and high-voltage diodes; installed the capacitor bank for low-voltage,
high-energy magnetic-field coils; and installed a circulating water system and control panel for the pulse line
and magnetic field coil. SFA also rewired the screen room for electronic equipment and installed a vacuum
system for the high-voltage diode.

Design and Fabrication of Relativistic Klystron Ampiifier

SFA designed and built a high-power relativistic klystron amplifier with a complete vacuum system (see Ap-
pendix). SFA personnel provided the engineering design and fabrication drawings for the coaxial high-volt-
age generator facility. SFA provided the layout of the floor plan for the new facility. SFA personnel laid out
and installed 250 energy storage capacitors connected together with resistors, contact switches, and ground-
ing systems. SFA personnel designed and prepared fabrication drawings of an oil tank and a high-voltage
parallel transmission line to be connected to the existing 7-ohm Blumlein and Marx generator. SFA also de-
signed and prepared fabrication drawings of the diode sub-assembly with a double insulator. Fabrication
drawings were designed and prepared for a pumping ports housing with two ports connected to a diffusion
pump, cold trap, and a mechanical gate valve through a pump adapter, with a third port connected to a large
mechanical booster pump to increase vacuum pumping speed. SFA provided fabrication drawings fora view-
ing port housing with six rectangular ports, used for diagnostic testings and for access to the double insulator
to clean carbon residue. SFA prepared fabrication drawings of the cathode sub-assembly and designed an end
cover plate with test probes. Outer and inner magnetic field coils were designed. SFA personnel designed and
prepared fabrication drawings for the cart to support the outer magnetic field coil. This cart can adjust the coil
to its required height and position, and may move toward or away from the diode using dual roundway bear-
ings that sit on tracks in the floor. SFA personnel performed the layout of the L-band waveguide transmission
line to connect an existing magnetron located in an adjacent laboratory to the new facility. An L-band splitter
was designed; the splitter, a waveguide switch, three isolators, and two bi-directional couplers were installed
in the L-band waveguide transmission line. Radio frequency and microwave leak tests were performed on all
joints after the system was installed.




APPENDIX

List of Figures
Figure Title Page
Capacitor layout, building 101, room 140 4
Coaxial high-voltage generator 5
Oil tank 6
Oil tank, extension 7
High-voltage parallel transmission line 8
High-voltage parallel transmission line, extension 9
Coaxial high-voltage generator diode sub-assembly 10
Pumping ports housing 11
Viewing port housing 12
Viewing port housing 13
Cathode sub-assembly 14
Cathode sub-assembly 15
L-band waveguide transriission line 16
Outer inductive coil (large) 17
Outer inductive coil (large) 18
Inner inductive coil (small) 19
Inner inductive coil (small) 20
Cart for inductive coil 21




ov-m

O¥1 woou ‘10 3urping ‘ynoke| Jojwede)
orl WY 'L0L 9018
LNOAY HOLIOVJYD

I ) . fo— 009 — o 00L — 0588 —=f —
T82 po— §2°L0 —=d = _ - _ﬁ " In_x oo'e ﬁ.BEI y 185% - 009 n«.-”n
“ ; | i ._lllﬁl_J
g | 3 » : ® st Dy T—plaele  hLs
m m / 00’06 b o e e e o e e e -~ P P s S -oz; g:- ! e1oo°1. .01.
> | 2 I S 2 A N T NI
SN » L N T NI CINC NI X
g _ £ = L O [, ot Lol | o, Lo Lo, O
T - - | = 1 S0 2 [ I C T

e | === ] e ] fobvilobr| [ o b ok [
00tel 1) 3 4 (] e [ ] "]

» » » ole (3 sle 2
ot
» - - - » n 0y 110 :
IIIIII Tlllll.g —_————d ) ° .
[
» » k] 3
- : coic B e BE N (e Bl
» —— 0 ”,o. . [] ..O “ [] ®
Fo===—j=———= 1 N LML ols ™
- || = C TN I T CHCN| [
S.nl__l E..._'n
Loi~92)
000e




MARX TANK

b
L ] 2 -,

WATER -‘é} '
i S
- - - - - - - - 'x - = E
[-*]
S
oo
r’ 8 I:Bj E' )
" a0
. | B 8
* )
"
R -]
b0
.
=
Il H =
- o
Q
— 2 - | o

=— I}

- — = - ?

__________________________________________ ..:_.l L.

)
[ VI IOIITIIY)
L SONOSSNNSNANANY




ANYL 0

juel 1o

e
o
v i badid /1K 09T 3 00%
s e 40= AT o
s . i\

_ ) A Vv

[«
¥ i 8 & ° °
j - Mul H Q o
wo LU
— . 1 i
und -/ . mva i i~ BOL ¥ I8 N °
/ﬁ U ,T Do o )
X N Ilﬁ.: \.l.// o o)
(nesd, V8 0w 00) r M
T -

Eda

S
"= 02T v Y

) —Il L -~

- { -~ L (211

b
NN NOUINS RS
N0 LW0d gI0VRL QMY SIONVU dOl YRR LW0d
- WYL W L SYRY LOVUO0 MRG MO ANV 0N Y

IS
d
i
°
&

§
]
:
e
!
-

{HOU Y ROD) R N
ROV ANNYA AOW ) XYIR0IT GNY WYTO (?)
} UNNTW DN NP Fed
NOBOWMDD JWVIMBOALY ROMJ "
AMIMOW 28 LONA WYL O JIRLD (¥) ~ LYY ¥

\0‘.328«."‘3;*

SHOBNALONS ONY 92000 AIIS TV MOMDN T —re—— e e e e ]
IOUNMEN00 TITTN LOU EMYE 28 TG vl 1 .*-

] i

¥t u e N -

l.- r 8§ :# 84 S.:
0's
00 -« | oa'se




P a1V

NOISNLIXT "MNYL Q0

uoISU}Xd ‘Que) (10

i
2
]
pomm (1)
- mz
:
£
E
3
/
/ - +* E 3
L3
‘3 4 L 2 L 2
¥
8233
4

TYOuAL

1 YIXIT XL
K-y ALY

Vs T

k o A

‘Wl'——l
g
T
3

N MOUDNE

PRGN PU—— —— e e MO 1404 TIAVRSU OV WIOMVU dOL RUYIE W04
L - WYL W0 0 SYRIY LIVINDS EME KO SNYE ON B
QLOL SYXUL ‘WIS
uL MA TVHOD RN HLNOS 300
SINLSOAE HOA
-9 WOZ X 18 Clag LI - 9000 THIYND O
L2l : [ 418 SOMIVO0 MUDLOUS WOATYD
@ L WYL 0 0898 (8)
OMe nivd) BCFRNI0-1500 )
an J+] Q) RAd 1000 NTO-| M.W
et {0y Eod
SARNLIVAMYT AOLL ) BYRIDIE Oy WD (3)
1 SUOMRANOM AP
s et it o S 3 e 2 s+ s, ol . e et o s ¢ e e 0 e FORORD IWMMORLY FOUS
L AUIUONS 30 1S0W YL K JORLND (V) ~ DMUNYd ¥
! w we - . ot A% % T™E s RYACE PeovR TV T
} cieg o0 ”ie be 00T THOSNNLON QMY S0 AVHE TV JAORUN T
STow § os | X VOUDMMAINOD QXTI LMWL ALYA 38 T™Y® eva °L
ee VR 08" *w ~f- 0 L oot saon




&
— b
L] <

P 4 { 1 5
y 1‘?! ) ? <§
i e E
3 “ A
‘e
§§ 3
; b
“ v 533'—"

—

N

X
= p? s
| B ;

-y

910010

WV, PARALLEL
TRANSMISSION LINE

[ % 4}

me

—

' 1
2
4 e ;
llf . |
ge I\ 4 ‘
St i o§ - .

om - <

[} T 4
. 34

fn

-
1

".44

013

TRONT RATEE MOT BNOwW

High-voltage parallel transmission line




T uoIsuaqxa ‘aul| uolssimsued) [djered adejjoa-ydiy
"IX3 INIY HOISSINSNYNHL

TITIVHYD AW WAOHE 10N SALYW LMW
/st vos
Vv -y oum
e
T
[ 43 /%
g i
L
z w
il_ (313
s wen
"
00y ~=§ - e
w0
Li
bk no
QUMW | = ALILMYND v
Kv 3 T 1600 Tva paovm TV T e (3 - we
TN O BOSWON VI AME TV WO T
W TR 00t ou
O MEESTWId Y SO Sdd TRONTOM
TV KN LN BOC I8 L NTXOOW Sl
WO TV LMETRd 0L FEY 38 Qi ¥ICKON
F WYIDS MO QITING 38 O 0I8O0TYY Swv
IO ‘@ WO LU YT W04 VA B4 § Ol
TUASESN ‘LO4 Clivs 38 TV STT0e Tw 1
t Ko
NL NYIE 20K
o 0% 1 « Y ©0)
YR 4130 96" THR U
o £i-¢/)
e o e TUS HOGYD
oy ‘l LR ool 00T AL B .‘
00t 8 x vl 0w AR VI 2]
_m._:NL | -/
I r1|.—i




8 T LA ]

-
(Z00—18

ASSY—-80S 30010
UOLYHINID ‘AW TVIXYOD

\wﬁna.

$00°¥% X0
L.0F% o xx
KoKy TWAQN
TNV A0

A[quasse-qns 9poIp 10j813udd ade}|oa-ydiy [exeo)

WMV S O U L
HO U0 TIVD SDMI-Q QMY SARDS TIV J0MOW L
PHRVYO SHL NO NAOKHE §Y
YBLI0OL ANSNISSY-2ud 38 0L VM SFQU TIV 9
"TOVNS LIVINDD TNYU MO Lvd ON ¥

sui-gas-ow §
08i8L SYXA eLtny

S0MIVOD DULILOW NOWYS
' VW 206w (8}
QM 1Ivd) fTte ATO~iSnd MU an
Clupem) Wiraw 1068 AT~ 18N

(NOLYOIOAMODTY
SERNLOVINYR FOLI) JEYIN0I QY YT (0)

1 SINIAINIDTE A
OSOW) AVIHIEON Y FOLI
QARIUOW W LENA WANWI 0 J0ELNO (v)
| oNuMYe Y
/% 3 Tg s Tvans MeovA TV T
THOEMLLONS GHY $I0GF ANHE TV AOIOY T
‘LoU GLYA 20 TVIS SUTM Tiv 1

VEMON |

Q3N 81~
1069 X Jwn 9i-sVs

-4 W0L % 18
FFCIIE

VIO MON /L
YW DN 0

003W ¢ —ALD
91.00°L X InN 1-4/C

- U

UITINNSANAN

-7

g TN ¥/4
o0
S LI
| o mau
"8 WL X
T
" U
6 on rau

3
:

\:z
a1 ¢
g:g E
gc
¢

N 1=ALd
/l ot v
SN0 ¥INuYd

O §1-ALd

21 00'4 X onn SISV
/l 991 VLS SSTWVLS

ARDS &VO OM LDO0S

10




—
L2008

HOLYYINID "A'H TYIXY0D
ONISNOH SL¥Qd ONIdnnd

Suisnoy spod Juidwing

oy
© WU L0 A0
v

g—g am W03 | ~ ALLVAD P
WL W A9 38 TG 16300 OVINE IO TN Y

SOV ¢ .
o4 Dradim A AMOd WYNTIVLIN O
v QINEOVA 26 0L JAVI TRIVNE 104 ONY SIONVY TV % Y M O R o Ttme +
‘uve 0
B 144 28 TIVE RIV4uNS LIVIND JNY aCt PUEY OO B e et
v (W ¥rvd) 12t AOTO- (50w Ens ¥ WA RSV WO GAIDIS JWIIO0MS AVMOUdY B0 T
] et ek B TRy gL MOMOVA TIOW 0L HONOKE ONOKLS JWY ST NS
I~ 1 200U TS NOBWYD O KYAKS WOMAID TIV inve B O R o o o v
1 TEVIN ONY LT SO LIS 38 TS RWV4 L WNOOMS 434 00 o 01 X § SO MVY VTN AVUM
w SUIND GNY 2001 AN TV 40 HVINE 9 v JAYH QWY 1004 AOVA 38 TV STUR TIY
+ K3i0m
ueE
wi sOYW ¢
sovt [T
0
\J
-
ws/w
RO o
LS 1IVLNOD MIOMS (o’
d00 MVTWIRS
-t
“wi o -4
™ aoc
SOV ©
Y08 3dAL ws
WUV STV s .4 2ol Y}
- o \\/ o e
F- \\ al [_t-8 WOz T 18
1 1 !
} Sl T A
1 \ - H  sowez Ty (& ]vID] TN "B va
—t— w -H-hr (234
i 'L ) ¥ sowort 010°%
™
[ 2] (1% x1 o Mull—l o0
et =Y WOT T 18 )
2V £ b SV €
wnoNY TV e oWy TIY wi/=
Sy X £0° . un—.../
s S e it 3 1
N, # oL8 £V © we, n S0 Tek X O o
ot il £ %1 MoK IS IA0OUD ONN-0
'8 Tha 6C°
e L WOT T 8 Y0C 3dAL TSTWVLS Nz §=3 LT 1
4 [ 1 7 a
- - -
® 1 'yl M 3 we {
s [e * STvU © [ow [V
s /x I 3 3 V0N 338 (wa v Lx [0 AN rACAL-)
-1 201 ' 18 | 1ox o)
2% VI 2T WO (sl XvZe® 10 00)
v &8 03 £ 3T 3 vE 000V WO
ax e & 0) STOH ¥
°L 8 el i,




CHAMFER
.03 x 43

\\N

\

STAMESS SO
m;oc\

E

<

:‘;

2

?
23yl
T
i
3
b
5
Opt
bess
E<y
HE

12

TO € NAGAED ATTER WELDWG.
o
[ T
At
oA
=

L AL NLANGES AND PORT SURFACES HAVE
' éla .8
T_\ .
| .200 DA

33

x oep

o HOLES

AT 48

RELX

-D

HANDBOOK, WELDING AND BRADNG, FOR WODING ASTW A~28

. VEL APPROPRATE PROCIDURE SPETOIFED ON ASM METAL

SO MAT TO STABLLIS TUSL, TYPE 304
3 PANT AlL DXTIROR SURFACE OF CANBON STETL FLANGE ¢

a CUEAM AND OTOREASE.

FUNGE CONTACT SURFACE SHALL 8¢ FREX
LMLM“AGM’IM.VG.MI
& AL PARTS SHALL BC FRET OF DIRT AND GREASE.

6 DRLAX OFF AlL SMANP (DOLE AND CORNERS,
A PAMMER O-70 BUNA M 2-377 qr - 10 Mo
. PARKTIA O-MWNG BUNA N 7-458 QrY - § AEQD

oF PANY.

Lw-annmmn(-cua
a FS AUST-CLEW 9372 (PALE VO

7, PROVIDE THE #CRAOWNG !

VIEWING PORT HOUSING
COAXJAL H.V. GENERATOR

QTY ~ 100 AMECD

1/6-20 UNC X 78 LG
B STANLESS 180~8, HIDX WD CAP SCREW

G STAPALSS 10-4 S0CHTY ND CAP SCPEW

91-0028
——

Viewing port housing

Q1Y = 12 RCOD

3/9-18 UNC X 1.50 L0




-
820010

HOLVHINID ‘AH TYXYOD duisnoy ja0d Su R
ONISNOH 150d ONWIA enoq 3 MaIA :-..88....«,.“ Pl A

[ R 2 0w

00 b — ALuwnD !
-1000 UV AV W 1 TN T}
v ¥O QIS WO
G ol 003 VIS * 03 6704 0
e <10 081° X V10 MC" NOBD
B i v A
va
"r'st |

v-s WL
oM AL 1 BONE
A )
; et
Vit VoS Vi i VoS
am v T ol VW VI 08 ¥ 0L WO
[ ng T T 2 g sm Bl
-~ <5 O} £30OM ¥
_ a2 Bt yn
A "
ol !_,a o t”\. s VO B
QO | = ALUNVIO ILIL .
L1008 BV AT W | YMMYA OUDS Seu MO 20 e
MAOHE 100 T W00 & — 4
{ WA Y~y woum o _ b _
et )| e [ o
W v 0W(E MO GG TilT) -8 K-V DNN-O UDvd _.I we w0
TREA) 7Y 900°¥80L" X % . &« [32}
20m 300 X x & oo »” -
00UD ONN-O0
Il B e o
Ly orm N B aw
ﬂ.:«l;mﬂ (50 v 18]
vio
ao'ic e
(oo’ I v Q) [so0 1 v Q) v
v v e
oriK oy
e oxo
H K_
sV T
QU WS VI 0O AMINS YO ~ULSYION
ANANTY LSVD M
“Tid 4000 b— 9¢-+ 900




-
8200-18

HOLVYYINID 'A'H TYiXY0D

A[quasse-qns apoyje)

QUM ~ ALUNVD

L
L)

ASSY-8NS J00HLYD
Vit TS
g sm
— o1 — e T
AN a |
L
(hh F Y1) “ue ﬁ
" £ ot e
“ 132 ] ¥0
L L Ll wy
DNTTIA BV ANQYN ¢ y4RANEAN | ‘ _ ~
20 01 YK SIOVANE 1VANGO GNY SIONVU TIV % ~J
TWYIN0 ONY L0 O W/ 2 TVIE RNV TIY b - /
TUNGO0 OGNV FI0GD VHE TIV 4D VI8 T i X o« ~ |- _—
WA 0 A9 M TV 160U DVaNE BeOYN T T v
‘AMVDVA (00 0f HONOWD DHOWLS 24¥ b €Ot ma] o] o= a0
PO oS 30 0L ‘ESYFUN GHY 0N Wa00 oAd
SIM 04 0 WM QN0 B LU N AVOYA
THOON Ul 30 408 NI 20 BLYE WI WYUMN o
¥ WAYH OV LOL WOYA 38 TIVIG STTOM TV 4
' uon
—y Wous
vy LT
L .
2 0098 404 Tus KT [CEREaAL-]]
\ 3 ©'% v 00%L W
(29 420 89T K00 WY oA
Tiva 00't X 00 009
oy «w N ¥R 90
1-0 202 WO LTINS
ST0N M I i
TR o g
v'c
08 vl 6D WO | uON 3B
& 01 Y0 & ¢ uoN Im = L o
e Vo 188 ./ # \
N A N S S SN NN N BN N . N N ¥ VAV AV VAUV,
| \ _ "
vo o | FTIO) & wn
wlE e %
, st (-]
= v | ve —t-- .l-l-l-l-l-l-ywl-l-l-l-ln!l —— e — e KA
oW Taln] 3] 0% X
o 0 oo~ 1O
o ur | o aocey
s\ r-
n “//////K// ////////\\\\\\\\;
\ 4
* ) x\
OO 4NNV
138 07 X 4
am 01C" X & 0008 y
g wnan TIVA SZ¥ X 00 009 WO0N0 SME-0
100 AL IBU SSTWVLE
V=L N-vNNB —” ”u .
OHN—0 NINNYY d‘(ﬂugﬂﬁ—ﬂh
<1 soc X -1 o & 07 STOM &
» — Xom 0/ X @ 008y 3% 00°t X
b aT-Omn 91-4/¢C
D o
€0'¥ [-3-]
(IRERV/ wer goo ]8T T
Coal= ol




A|quasse-qns apoyje)

bt
8200-16
A giz-cee-(w § T
YOLYWINID A'H WIXYOD venl mh. wuva -
ASSY~-@NS 3Q0MLYD Ve USVIS G004 » 8L SITION 8.. [} [
D1 Ls ) X VO 00'% 04-1000 AT W I IYAYA N ” -
‘L= JOVED ‘WvS LBwveD o| 08 8- P W mau -
viI0 00's Y8 A OM 0% V= o AD_| ON HEVO
Tvakive A0 | ON Heva NOUYIEYL
Vit Fwos _
oM AL
m [)
cH _
III—. v
00~
<_= o f w0ist { (00T v D)
oo, —e o ™o D) N.-oua 83"..0
00} STI0M
4 - eu vio od
QOH |} — ALUNVND — nsl.ﬂud.o...ﬂ:
U aITION ! 0 905’8 -{
04L-1000 ATV W | TWAUYA o & 00’
S onrad 3 v
g™ wHe haa A1 [ X\ 4
j— 00¢'

Q03% | = ALUNYNO
SL=1908 MV AW W ! VRAMYR

V=Y ‘ouom
« TV s
=)
va
00 - o
w0 N -
P
s
—te - — i =3 -
-t 010°F 00 gy
— 0LSE fLad wra
[vI1Q)
(-4 0L
Tow ALl
W 0w
g
0K —_—
CZATEL-))
)
0w
1
U =
oy
N S \M\P
7 lfTN.
[CCAERL )} &
TEELT 1
(Y o
0 -0t —{ 08t f— i
€08 e STTWVLS _
AT OMIO0Y MLl
LuISM QIOVIRU f— %29 N
4130 4 X Q08T _ o
gD s
f——
_ 010'%
e 050"
% bae
201y [T] (€0 Tv]T]

“wle] el




Aed=e/i | TRR

- aUI| UOISSIWSUERI) apIndaaem pueq—]

INIT NOISSINSNY ML
30IN93AVM QNVE—1

vESt Ny

108
16

£SL Ny




(98uxey) [100 3A1}ONPUL 1NN

o-n [VASREE ) 2 (VAR 1L E
1S00-16 ESSINEID St AINITYAINOI HO ¥YUNIS ONIHLANY ATNO FONIYISTY JUY NMOHS SNOISN3MQ
YO0 SSYuE MU JO NOQUONULSNOD NOS3Q 3L ¥WOJd ¥IBNUOVIONYAN A8 O3NIMYILIA 38 OL

(398v1) 1504und J.M:n«.cnw: Sm&.w.u -U T NOWINULSNOD NOSI0 UM OL SNOWDINNOD

N0 Rt 2706S5IMYId SI LNTIVAIND] WO HY WIS DNIHLANY
TOO AILONANI ¥3LNO D XIYR STI0H ONN BL-9YS %0078 SSY¥B JHL JO NOWINMLSNOD NOSIO 3HL ¥0J4
7w LAN0, ® .M, TYNINYAL TYOLLDFW WOd
LivdY 08L LY SOV T
~ o0 - g~
£ |- 4330 64" X
R-ONA 81-9V/6

’ ‘ mw..» HYB GNNOW

L) P
v v v

004 Ny (14} .._I i

T via M va

¥ 00't p N SL

) / uve_ONnoY 1 “W \ H !

v ten 0952 SSYVe pa V4V,
z 1336 33 K d330 S X
NOUJ3S SIML NO NMOHS LON L | ad 62-2NN 9-9/C
-{ 00°4 -

SIM JWINOYA 40 SYIAVT

VY O&E \\_nOEsuM..

o~
4y A
va
ores
e
vig
e

7 70 7 77 77 7 77 7 77 7 7 77 7 7 7 7 7 7 7 7

HLONTY TIvdA0 /l
o m M3A 335

00’89




-,

\$00—1i6 M

adxe[) 100 aAjONpUL II}N
(39uv7) ( Lk enp 0
100 JALLINGNI ¥3LNO

‘A¥Q N3d SLOMS 0% NYHL JWOM LON “IVIYALYA DTTViIN—NON GNY SNUVWNSNI 9

ONY “SLLONIN § ANIAT LOHS INO T ® °C ‘L NI QLVLS “U0D ML SO HIONIT JUUNT IHL ONOTY
SNOWIGNGD ¥3d SY 'ELOMS 00001 JO INILIAT WOMNI *¥ S000F NIMIW OL ¥ ANLYG KIM DWLNONOD §1 3Dviuns
— Ssavon g1 0L 4n 40 NOLY AN 104 WL LYK, 06 OINROVA 30 TIVHS, NOUVARSHS
v 0L LYHL
STTAS JUINOVR GHYVISHLM OL 1Y ATIVORVIQIN T SSVOUIIS ML QINGOHVH ONY QIUND ONDE MLV 'AXOdd HIM
W30¥Y) W0 SONCOISITUM 00Z: - NOUVENG 35U T QIY1-194 SSYI0M301 GIONVALS AG QFWIN0D 30 W d3dvd
SIYNIMNAL NO AN SL 4O 30VII0A ONUYVMICO ° .:uE w%:«aﬂww”ﬁﬂ «ﬁ.wuduuqr LY AB uuuwn_,d e“ﬂ..u&h
W L K [ LNIA3 L]
+ | SININZNNOIM ONY SNOUYILIDISE LINOVR hu GNOADE .0 ATIVICY GNALKD ik N3dvd 3k
"N3dVd ONW W OIIA00 ONY AXOdI HEM QLLLIM
W3dVd ONLYVRM ML 46 01LYIE SOBA 1 ST 38 TIM Jum LIKOVR 0 43AYT HOVI ‘GNNOR OIS H3L1v
AT2L314M00 AXOdd L AVML AVA ¥ HONS M AXOdD WL O R O e vy ous ¥
QUL YNOISM ANMOVA 38 TIVHS WO 3L JO SON3 ML 04
A s - 080'0F JONY IYRIILYA DTIVIIN-NON GNY ONUVINSNI 40 0077 JO HLONTY 'v
w09 — L L080'0F JONYEINU
fn o/ VALINYID JAELN0 "090°0F JONVETIOL WILINYIQ 305K '8 VRWAVA STIVIIN-NON GNY ONLYINSM 40 ,00't JO HLONT1 T
DNZYYE AG INOC 28 1IW
SYIAVY NIIMLIO SNOUDINNOD ‘FIBISSINN3J Si ANIOP ON .010°0F Nsuw Ol
=) ORLNIONOD 38 TIVHS I8N 3HL 40 SWALIAYIO JOSLOO ONY
.onﬂu SN0ONUNGD 3@ TIVHS UIAYY KOVZ M 03SA 3t LINOVA 3 JOSN JHL ‘UM JHL 40 LHOIPM ML ONVISHLM OL TW8vdvd
o 0 .—»uwz E .m%iouuzz._tuw-muhﬁom zuu.nww‘ u.8.o 3GNL OITIVIIN-NON ¥ NG GNNOM 38 TIVHE 3UM LINOVN T
0 NY ON N
FVeOvVId SUVAROT 3um TIV §IAY] OL NIAYT AOWJ LS040 3@ TIVHS SNufL LNIOVPOY NIIMLIG SLI0A OF S0
SONIGNW FHL 4O XM3IH KL “ISMI00T0 28 1w SYaAV SIOVLW0A 430 CWOH ONY JIVHOUNID 930 004 .B.wmuuxn N
TIv “ISMMO0TD GLLHVIS & ‘TUdMVXI 804 ‘NOUIINIO INVE SAUNLYYIINAL ONVLISHLM OL TWEYdYD NOLYINSNI ‘Jum Juve
M N ONNOM 38 TIVHS WM LINOYW JHL JO SWIAYL TIv °L SUCI'0 X S9210 OF 29vD ‘JUM LINOYN QILVINENI WVNOS ‘4
 GAON
~ SQN3 HLOG . (90°6¢) 4\
Z 10N 18 boee 107} SNUL LYY
ALYR =]

N =
T A e e |

. 1 R eesarsseesass] \ —
| R T HHINTTETET©r©©1 \Y g

) \ )
SHIAYT 2 9 UON T3S Lon 31
L JUON 33 F4M JUINOVR
JUM JUINOVR

€ UON SON3 HLOB
335 (rt) ¥ UON I3
—={ 004 p— SN¥ny, ¢ —————————ee] 00°7 et

AN

X

T
T
’ 8
T

]
AR




-
Q%0016

(Mvns)
TUOD JALONGNI H3INNI

([[ews) [109 3A1dNPpUL JBUU]

‘AYQ ¥3d SLOHS Of NYHL 330N JON
ANY ‘STUNNIA 9 AM3IAD LOHS N0 X ® 2 'L M QUVIS
SNOUIINOD ¥3d SV ‘SIOHS 000°08 JO INULIAT NN 'Y

‘$SMVOY 61 OL dN 0
§0T3U JUINOVA GNYLISHLM OL JN8Y ATTIVIINYHO.R T

‘UIOUYT N0 SONOOISITHN 00 ~ NOLLYNNG IS ‘T
SIVNIMUIL NO A% G 40 30VLI0A ONUYNIHO °)
1 SININGUINOIN GNY SNOUYILID3IDS

SUIAVT JuM IHL NIIMLIE OMIONILXI
¥3dYd ONUVIYISNI ML AQ QULYIED SOOA 3M ST

“TYALYA TIVAIN-NON ONY ONUVINSNL °9

WOD ML JO HLONIY JWUNI Tl ONOTY
LS000F NIHIWM OL ¥ RIUYD HLWM JIMLNIINGD Si v NS
GINIKIYA IHL ONY L0G0'0 Si SHIAYT NIWMLIE SSINOML

NOUVINSNE TVLOL JHL LYHL OS QINIHOYA 38 TIWHS NOWYWISN
SSYWHIBU I QINITHVH OGNV QIHNO ONIE WALV "AXOdI HiW

QVI=-Li3IM SSYIONIALW GIANYILS AR GIHIA0D 30 VWM d3dvd
L AWUNINOISENS “,0°8 LSYIT LY A8 S1IEL NO dVWIAD
T 31 ONY "(WIAOMSYY 30VHENS LNIATMd OL) BIAVT Jum
LINOYR JHL GNOAIE ,$°0 ATIVIXY ONILXT TIM ¥Widvd ML
‘YIdVd ONULYINSNI HIM QINIACO ONY AXOdI HLM QILLIM
J8 TIM Juw LINOYA JO MIAVT HOYI "ONNOM ONDE dilsy
UOD ML JO HLONTT WILNI ML ONOTY SO00F NMIM OL

ATUIN0D AXOdT IHL LYHL AYM ¥ HONS NI AXOdd HLIM NIINOD
QALYNDINGM AANIVA 39 TIVHS W00 JHL 40 SONI 3rd 0 ¥ RLYO KM Dl 2% TIVIS 3w B EuVI vl ¥
w9 4 Ax S ] *080°0F ONVHTIOL viALYA AUTIVAIN-NON ONY ONUYINENI 40 00T 40 HLONTY ¥
/s VILINYIO 305100 '.090°0F FONVUTI0L WMINYIC FASN 'S YIALYA DTTVAIN-NON GNY ONLYISN 20 00 40 HLONIT T
ONZYNB AB INOO 30 WM .
SHIAYT NIIMIIG SNOILDINNOD ‘FMSSInKId S1I LNIOM ON 0100 Niii OL
DIMLNIONGD 38 TIVHS J8AU WL 40 SHLLINYIO IAKINO ONY
..EA- BONNULNOS 38 TIVHE NIAYT KO3 M Q35N Jum LaNovA 9 FOSNI JHL ‘UM JHL JO LHOGIM ML ONVISHIW OL JWVdYD
© o0 o _%.mz | 240 J0 ONINOIO hu O 43uv) 30 ‘NL MTIVAIN-NON ¥ NO ONNOM 38 TIVHS 3um AINOYA T
NI () N L\ NOWIINNOD
FVEOVIG Juv Sormn R AT 0L ¥AY] NOWJ US040 38 TIvHS SIOVIION 440 T1OH OWV' 3AVLOUN3D, B30 00 4 SLINA e
1V ISM00 D a%x«uwz.._xﬁawwﬂoﬂw ﬁ:ﬁﬂhﬁﬁ SIUNLYEISNAL ONYISHIM OL 318YdYD NOUVINSNE “3uM Juve
. : ‘olf 29vD ‘IM LINDVR QLLYINSN FWYNOS 1
I N GNNOM 30 TIVHS 3uM LINOVA JHL 40 SEIAYT TIV L ~L0L0 X 201D "0 ouow
SAN3 M08 (90°85) ._‘
fe 284 SNUNL ¢SS =3 ‘_\
H SAIOvY
sniavy € 3LON 335 seco mm.a.uc
gl n
73]
ATIVLIN-NON l/ _
| g ¢ 7 L
| 7 ) U7 7
//A /N i s otainidugoto T SR
O R in RS Snnnun
ont S R SES NN \ |
3 N
| SN -
- v 090"
SON3 ML |\
s 9 UON 33 SHUYT £ n\
' UON 33
u..b wp,mh%ww. UM DU3INOVA
£ UON SON) W08
3% o) » AUON 335
—~{ 00 f——————— sHWU ¥ 007 —

[~2]
L)




oo ([[ews) [102 3a13ONpUL JdUU]

0%00~-18
(Nwns) N
QD JAILINGNI YINNI . ATWNO JONIHIAIY JYY NAOHS SNOISNINIO
Vi i30S H3UNLOVAONYN A@ G3NIMMAL30 38 OL
FW0ISSINEId Si LNITYANNOD MO HYUNIS ONIHLANY NOUDNALSNOD NOS3IG FHM O SNOLIINNOD
X008 SSYNE ML O NOLINWLSNOD NOSIO FHL WO4 FWISSINGIA SI ANTIVAINOT 4O WYUMIS ONIMLANY
35048N¢ VINVIOIN NOJ QIS 30 T 00 SSYM8 ML J0 NOWDMMLSNOD NOSIQ 3HL MOJ

MAOHS SY .GF LY SIOV § <00, ¥ (M, TVNIMMIL WOHLOFNI MO
. YR STOH INN BL-9V/8 LU= 088 LY SOV 2

¥va annNoY

e
D e 77 7 AN

d33¢ $4° X

R
L LLLLLL LS LT T LT LT LT T T LT T LT 0 _
LTI T 7 g g oy 27 g 7 oo iy o
g amn 33

20




i
Stoo—~1e ﬁ

0D IAUNKING Q4 LHvD

[100 2A130TIpUT 10} HEB))

VO A8 MWVO

N+ -
LQLETOIE N/ d
ALSVeY) S 0001
ST MO LSV

WROHE SV AWAIESY I 0L ONIONOOIY KUY
U vl NS 28 OL Siwvd TW TWWESY-Iud T

TVIND OWv LG 40 T3ud I TIME S YW T
TUINIOO OV S300Q) JUHE TV 40 WS 4

1 gu0N
VW + vy
00 Al VWO oo 8§ - uD SV
] 0w ¢ 0 oL x S e in 0034 9 - AD
VALIVD UMM 150808 - sy g SANBYA X0 @ vy I ¢+
1 00t ¥ o oies il oom s - up HIOE D O el 91 8/8 X o R/t 0OJu b - D
AROS SO 4 13008 et ahi 9100t K M0 0L-v/4 ot
o3 adien [ PION HvO O 13%008

;3§§
i
ol
3
\n
i
i B
i
1‘5’) g

o= Mdverts % 00 VLS
K08 S OH 0K -
_ru.ﬁ/ ./ «
/ oxue

|

//‘
/

g
H /|
1
Doy L y L o s
0} M 4. Breeatt e. \ \ / oM T ~ AD
! N HUs
' 1 TN I/L X N R-/y
ARIE_IVD O 1OW
v - \ -8t ‘STIS
£ UNE
BV ¢
0034 ¥ = b 4 ¢ o au sV b
0 8/C X A -0 -3 MOL ‘T 8
-0 STTVNVS VE00S38 A - vV v AR
WROR VU
LK o:\n.wﬁw...& Hoof SR
’ s-al Sawevs L Al




